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Outlines 

• Global modeling of penta-BDE

• Climate signals in the temporal trend of 

organochlorine pesticides (OCPs)  over the 

Great Lakes
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Why modeling penta-BDE?

• Phase out in Europe

• Extensively used in North America, especially 

in the US among other PBDEs

• Part of penta-BDE (~10%?) found in the 

environment arises from the degradation of 

deca-BDE

• Undergo long-range atmospheric transport
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Global Global Global Global pentepentepentepente----BDE emissions in 2005BDE emissions in 2005BDE emissions in 2005BDE emissions in 2005

Global gridded PeBDE emissions in 2005 on a 1º latitude by 1º longitude 

resolution. Total PeBDE emission in this year was 820 t. 
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Atmospheric transport model - Canadian 
Model for Environmental Transport of 
Organochlorine Pesticides (CanMETP)

Scenarios:
Impact of US emissions  

Impact of China emissions

Impact of India emissions

Impact of European emissions  

Modeling scenarios – impact on 

Canada (2005)
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Preliminary results Preliminary results –– annual annual 

concentration and verification concentration and verification 

BDE-99 observation vs modeling at Point Petre (r=0.56)
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Preliminary results Preliminary results –– annual annual 

depositiondeposition to Canada
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Preliminary results Preliminary results –– monthly total monthly total 

depositiondeposition
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Preliminary results Preliminary results –– monthly change monthly change 

in deposition (departure from annual)in deposition (departure from annual)
Contribution from USA source
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Preliminary results Preliminary results –– source source 

contribution to deposition to Canada contribution to deposition to Canada 
Deposition ratio (Western Canada) 
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Climate signals in trend of Climate signals in trend of OCPsOCPs over over 

the Great Lakesthe Great Lakes

• Climate issues in HTAP 2010 POPs

assessment report

• Stockholm Convention Secretariat’s review

project for climate and POPs

Two recent ongoing international efforts 

on climate and POPs
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Temporal trend of Temporal trend of OCPsOCPs over the over the 

Great LakesGreat Lakes

Regional Mann-Kendall (MK) statistical test for trend of 

OCPs in IADN 

• Examine statistical significance of OCPs trend  

• Remove effect of temporal (serial) correlation to increase 

the effective sample size of OCPs time series 

• Remove effect of spatial (cross) correlation to reduce 

duplication of information at each IADN site 

• Detrend OCPs time series to detect stronger climate 

signals
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Temporal trend of Temporal trend of OCPsOCPs over the over the 

Great LakesGreat Lakes--HCBHCB
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Temporal trend of Temporal trend of OCPsOCPs over the over the 

Great LakesGreat Lakes--significancesignificance
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αααα-endosulfanHCBγγγγ-HCHαααα-HCH

Z statistics in Mann-Kendall test for trend detection of mean air 

concentration of α-HCH, γ-HCH, HCB and α-endosulfan

(1992-2007). |Z| > 1.96 indicate trend is statistical significance 

at 95% level
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Climate signals in Climate signals in OCPsOCPs trend trend --

detrendingdetrending

y = 0.81x + 15.82

R2 = 0.93
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Climate signals in Climate signals in OCPsOCPs trend trend --

detrendingdetrending

Measured and detrended daily α-HCH concentration time series at 

SBD from 1992 through 2007, and trend of mean air temperature over 

the Great Lakes: link with climate warming?
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Climate signals in Climate signals in OCPsOCPs trend trend --

detrendingdetrending

Detrended spring α-HCH 

time series over the Great 

Lakes vs North Atlantic 

Oscillation (NAO)
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